The sympathetic nervous system regulates immune responses in part through direct innervation of lymphoid organs. Recent data indicate that viral infections can alter the structure of lymph node innervation. To determine the molecular mechanisms underlying sympathetic denervation during Simian Immunodeficiency Virus (SIV) infection, we assessed the expression of neurotrophic factors and neuromodulatory cytokines within lymph nodes from experimentally infected rhesus macaques. Transcription of nerve growth factor (NGF), brain-derived neurotropic factor (BDNF) and neurotrophin-4 (NT4) decreased significantly in vivo during chronic SIV infection, whereas expression of the neuro-inhibitory cytokine interferon-c (IFNc) was up-regulated. Acute SIV infection of macaque leukocytes in vitro induced similar changes in the expression of neurotrophic and neuro-inhibitory factors, indicative of an innate immune response. Statistical mediation analyses of data from in vivo lymph node gene expression suggested that coordinated changes in expression of multiple neuromodulatory factors may contribute to SIV-induced depletion of catecholaminergic varicosities within lymphoid tissue. Given previous evidence that lymph node catecholaminergic varicosities can enhance SIV replication in vivo, these results are consistent with the hypothesis that reduced expression of neurotrophic factors during infection could constitute a neurobiological component of the innate immune response to viral infection.
Introduction
All primary and secondary lymphoid organs are innervated by sympathetic fibers of the autonomic nervous system (ANS) (Felten et al., 1985) . Following activation, catecholamine neurotransmitters are released from varicosities along the length of the nerve fiber and bind adrenergic receptors on immune cells, thereby modulating immune function (Sanders et al., 2001; Sanders, 2006) . Catecholamine signaling has also been found to promote replication of Human Immunodeficiency Virus Type 1 (HIV-1) and the closely related Simian Immunodeficiency Virus (SIV) (Cole et al., 1998 (Cole et al., , 1999 Sloan et al., 2006) . Recent work has shown that sympathetic innervation of peripheral lymphoid organs is dynamic, with altered patterns of innervation observed during aging (Bellinger et al., 2005) , inflammation (Kelley et al., 2003) and viral infection (Sloan et al., 2006) . Recently, we showed that experimental infection of primates with SIV led to a significant reduction in the density of sympathetic innervation in lymph nodes of rhesus macaques (Sloan et al., 2006) . Loss of lymphoid
